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DETAILED ACTION 



Drawings 

1 . Figures 1 and 2 should be designated by a legend such as --Prior Art- because 
only that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1.121 (d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any. required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

2. The drawings are objected to because in Figure 3, packets associated with the 
transaction T4 is not shown on the right side of the figure, prior to be entered into the 
data organization unit. Corrected drawing sheets in compliance with 37 CFR 1.121(d) 
are required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. The 
figure or figure number of an amended drawing should not be labeled as "amended." If 
a drawing figure is to be canceled, the appropriate figure must be removed from the 
replacement sheet, and where necessary, the remaining figures must be renumbered 
and appropriate changes made to the brief description of the several views of the 
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drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date 
of an application must be labeled in the top margin as either "Replacement Sheet" or 
"New Sheet" pursuant to 37 CFR 1 .121(d). If the changes are not accepted by the 
examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

3. Claim 21 is objected to because of the following informalities: 

in claim 21 , "vary the number of lanes in each lane groups" should be replaced 
with -vary the number of sub-groups in each groups-. Appropriate correction is 
required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-4, 6, 10-15, 17, 21-25, 28-32, 34, and 38-48 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Applicant's Admitted Prior Art (AAPA) in view 
of Caldara et al. (US Patent 5,748,629). 
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5. As per claims 1 and 29, AAPA teaches a processor-based system, comprising: 
a processor (Drawings, Fig. 1 , ref. 104) having a processor bus (Drawings, Fig. 
1, ref. 106); 

a system controller (Drawings, Fig. 1 , ref. 110) coupled to the processor bus, 

the system controller having a peripheral device port (Specification, [006]); 

at least one input device (Drawings, Fig. 1 . ref. 118) coupled to the peripheral 
device port of the system controller (Specification, [006]); 

at least one output device (Drawings, Fig. 1 . ref. 120) coupled to the peripheral . 
device port of the system controller (Specification, [006]); 

at least one data storage device (Drawings, Fig. 1 . ref. 124) coupled to the 
peripheral device port of the system controller (Specification, [006]); and 

a memory hub controller (Drawings, Fig. 1 , ref. 1 28) coupled to the processor 

bus; 

a plurality of memory modules (Drawings, Fig. 1 , ref. 1 30a-1 30n) coupled to the 
memory hub controller by at least one bus (Drawings, Fig. 1 , ref. 1 34), each of the 
memory modules comprising: 

a plurality of memory devices (Drawings, Fig. 1, ref. 148); and 
a memory hub (Drawings, Fig. 1, ref. 140), comprising: 

a memory controller coupled to the memory devices (Specification, 
[007]-[001 1]), as the received request for data from the memory modules 
(Drawings, Fig. 1, ref. 130a-130n) must properly identified in order to be 
routed to the appropriate memory module and the requested data must 
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then be properly returned to the memory hub controller (Drawings, Fig. 1 , 
ref. 128), the memory hub must have the memory controller for 
implementing such routing control; 

at least one receive interface coupled to the memory controller 
through a bus system (Specification, [007]-[011]), in order to receive the 
memory request to the memory module, the memory hub must have the 
interface for receiving the memory request through the bus system; and 
at least one transmit interface coupled to the memory controller 
through the bus system to transmit memory transactions from the memory 
module to the memory controller (Specification, [007]-[01 1]), in order to 
transfer the requested data back, resulted from the memory request, there 
must be the interface for transmitting the requested data to the next 
memory controller inside the next memory hub or back to the memory 
controller hub (Drawings, Fig. 1 , ref. 128), depending on where the 
memory module is located (Specification, [009]), 

each transmit interface receiving memory transactions each 
of which comprises a command header and data having a variable 
number of data bits (Drawings, Fig. 2, ref. 162, 164, 166, 168 and 
Specification, [012]), wherein the number of data bits depends on 
the number of 32-bit groups of data, 

each transmit interface including a data organization system 
(Drawings, Fig. 2) organizing the command header and data into 
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lane groups (Drawings, Fig. 2, ref. 175-179) each of which includes 
a plurality of lanes (i.e. eight lanes) each of which contains a 
plurality of parallel command header bits or parallel data bits 
(Drawings, Fig. 2, ref. 175-179 and Specification, [012]), 

the data organization system (Drawings, Fig. 2) being 
operable to convert each of the lane groups into a serial stream of 
the lanes for transmission by the transmit interface (Drawings, Fig. 
2, ref. 174), wherein parallel data are serially outputted (Drawings, 
Fig. 2, ref. 134) , as the conversion is implemented by the parallel 
to serial converter (Drawings, Fig. 2, ref. 174), 

each of the transmitted lanes containing a plurality of parallel 
command header bits or parallel data bits (Drawings, Fig. 2, ref. 
134 and Specification, [012]). 
AAPA does not expressly teach the data organization system organizing the lane 
groups so that all of the lanes in each lane group are filled with either command header 
bits or data bits. 

Caldara teaches a data transferring system and method comprising buffering 
data cells into a plurality of queues without leaving any empty storage locations 
between the previously stored data cell and the currently stored data cell (Fig. 6) and 
transferring the buffered data cells without processing any empty storage location, as 
available bandwidth is dynamically reallocated for the transferring another data cell (col. 
3, II. 5-10 and col. 3, II.28-33). 
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It would have been obvious to one of ordinary skill in this art, at the time of 
invention was made to include Caldara 's buffering the current data cell right after the 
previously buffered data cell without leaving any empty buffer location into AAPA's data 
organization system. The resulting combination of the references teaches the 
processor-based system comprising wherein the data organization system fill all the 
lanes (i.e. buffers) by buffering the current data cell right after the previously buffered 
data cell without leaving any empty buffer location, therefore buffering either command 

header bits or data bits. 

Therefore, it would have been obvious to combine Caldara with AAPA for the 
benefit of implementing data transferring system that is able to dynamically 
accommodate for changes in the data traffic and bandwidth requirements (Caldara , col. 
1,11. 57-60). 

6. As per claims 2 and 30, AAPA and Caldara teach all the limitations of claims 1 
and 29 as discussed above, where AAPA further teaches the processor-based system 
comprising wherein each of the lane groups comprise eight lanes (AAPA, Drawings, 
Fig.2,ref. 175-179). 

7. As per claims 3 and 31 AAPA and Caldara teach all the limitations of claims 1 
and 29 as discussed above, where AAPA further teaches the processor-based system 
comprising wherein each of the lanes comprise 32 parallel bits of command header or 
data (AAPA, Specification, [012]). 
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8. As per claim 4 and 32, AAPA and Caldara teach all the limitations of claims 1 
and 29 as discussed above, where both further teach the processor-based system 
comprising wherein the bus system comprises: 

a downstream bus (AAPA . Drawings, Fig. 1, ref. 134) for coupling memory 
transactions transmitted by the memory modules away from the memory controller 
(AAPA, Specification, [009]) and 

an upstream bus for coupling memory transactions transmitted by the memory 
modules toward the memory controller (AAPA, Specification, [009]), and 

wherein the transmit interface comprises an upstream transmit interface coupled 
to the upstream bus and a downstream transmit interface coupled to the downstream 
bus (AAPA, Specification, [007]-[012] and Caldara , Fig. 1 ref, 20, 22), 

each of the upstream and downstream transmit interfaces including a respective 
one of the data organization systems (Caldara , Fig. 1 ref, 20, 22), wherein each input or 
output port have the corresponding data processing system. 

9. As per claim 6 and 34, AAPA and Caldara teach all the limitations of claims 1 
and 29 as discussed above, where both further teach the processor-based system 
comprising wherein the data organization system comprises: 

a data organization unit (AAPA, Drawings, Fig. 2, ref. 160) organizing the 
command header and data into lane groups each of which includes a plurality of lanes 
containing either a command header or data ( AAPA , Drawings, Fig. 2, ref. 175-179), the 
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data organization unit organizing the lane groups so that all of the lanes in each lane 
group are filled with either command header bits or data bits (Caldara, Fig. 6; col. 3, II. 
4-9 and col. 3, II.28-33); and 

a parallel-to-serial converter (AAPA, Drawings, Fig. 2, ref. 174) converting each 
of the lane groups into a serial stream of the lanes for transmission by the transmit 
interface (AAPA , Specification, [012]). 

1 0. As per claims 1 0 and 38, AAPA and Caldara teach all the limitations of claims 1 
and 34 as discussed above, where both further teach the processor-based system 
comprising wherein the data organization system comprises wherein the data 
organization unit is configurable to vary the number of lanes in each lane groups that 
are coupled from the data organization during each cycle of a clock signal (AAPA, 
Specification, [010] and Caldara , col. 6, II. 1 1-17), as the bandwidth can be dynamically 
reallocated, therefore the number of lanes can be configured to be varied. 

11. As per claims 1 1 and 39, AAPA and Caldara teach all the limitations of claims 1 
and 29 as discussed above, where AAPA further teaches the processor-based system 
comprising wherein the command header and data for each of the transactions 
comprise a memory packet (AAPA, Specification, [008]). 



12. As per claim 12, AAPA teaches a memory module, comprising: 
a plurality of memory devices (Drawings, Fig. 1 , ref. 148); and 
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a memory hub (Drawings, Fig. 1, ref. 140), comprising: 

a memory controller coupled to the memory devices (Specification, [007]- 
[001 1]), as the received request for data from the memory modules (Drawings, 
Fig. 1, ref. 130a-130n) must properly identified in order to be routed to the 
appropriate memory module and the requested data must then be properly 
returned to the memory hub controller (Drawings, Fig. 1 , ref. 128), the memory 
hub must have the memory controller for implementing such routing control; 

at least one receive interface coupled to the memory controller 
(Specification, [007]-[01 1]), in order to receive the memory request to the 
memory module, the memory hub must have the interface for receiving the 
memory request through the bus system; and 

at least one transmit interface coupled to the memory controller to transmit 
memory transactions from the memory module (Specification, [007]-[01 1]), in 
order to transfer the requested data back, resulted from the memory request, 
there must be the interface for transmitting the requested data to the next 
memory controller inside the next memory hub or back to the memory controller 
hub (Drawings, Fig. 1 , ref. 1 28), depending on where the memory module is 
located (Specification, [009]), 

each transmit interface receiving memory transactions each of 
which comprises a command header and data having a variable number 
of data bits (Drawings, Fig. 2, ref. 162, 164, 166, 168 and Specification, 
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[012]), wherein the number of data bits depends on the number of 32-bit 
groups of data, 

each transmit interface including a data organization system 
(Drawings, Fig. 2) that is operable to organize the command header and 
data into groups (Drawings, Fig. 2, ref. 175-179) each of which contains a 
predetermined number of sub-groups (i.e. eight sub-groups) of a 
predetermined size (i.e. 32-bits) (Drawings, Fig. 2, ref. 175-179 and 
Specification, [012]), 

each of the sub-groups containing a plurality of parallel command 
header bits or data bits (Drawings, Fig. 2, ref. 134 and Specification, 
[012]), 

the data organization system further being operable to output each 
group of data as a serial stream of the sub-groups (Drawings, Fig. 2, ref. 
134), as parallel data is converted to serial data by the parallel to serial 
data converter (Drawings, Fig. 2, ref. 174). 
AAPA does note expressly teach that each sub-group containing data for a first 
transaction being immediately followed by a sub-group containing either additional data 
for the first transaction or the command header for a second transaction so that each 
group is filled with sub-groups containing either command header bits or data bits, 

Caldara teaches a data transferring system and method comprising buffering 
data cells into a plurality of queues without leaving any empty storage locations 
between the previously stored data cell and the currently stored data cell (Fig. 6) and 
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transferring the buffered data cells without processing any empty storage location, as 
available bandwidth is dynamically reallocated for the transferring another data cell (col. 

3, II. 4-9 and col. 3, II.28-33). 

It would have been obvious to one of ordinary skill in this art, at the time of 
invention was made to include Caldara 's the storing of data cells without leaving any 
empty storage cells between the previously stored data cell and the currently stored 
data cell into AAPA 's memory module. 

Therefore, it would have been obvious to combine Caldara with AAPA for reason 

stated above in claims 1 and 29. 

13. As per claim 1 3, AAPA and Caldara teach all the limitations of claim 1 2 as 
discussed above, where AAPA further teaches the memory module comprising wherein 
each of the groups comprise eight sub-groups (AAPA, Drawings, Fig. 2, ref. 175-179). 

14. As per claim 14, AAPA and Caldara teach all the limitations of claim 12 as 
discussed above, where AAPA further teaches the memory module comprising wherein 
each of the sub-groups comprise 32 parallel bits of command header or data (AAPA, 
Specification, [012]). 

1 5. As per claim 1 5, AAPA and Caldara teach all the limitations of claim 1 2 as 
discussed above, where both further teach the memory module comprising wherein the 
at least one transmit interface comprises an upstream transmit interface and a 
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downstream transmit interface (AAPA, Specification, [007]-[012] and Caldara , Fig. 1 ref, 
20, 22) each of which comprises the data organization system (Caldara, Fig. 1 ref, 20, 
22), wherein each input or output port have the corresponding data processing system. 

16. As per claim 17, AAPA and Caldara teach all the limitations of claim 12 as 
discussed above, where both further teach the memory module comprising: 

a data organization unit (AAPA , Drawings, Fig. 2, ref. 160) organizing the 
command header and data into groups each of which includes a plurality of the sub- 
groups containing either a command header or data (AAPA, Drawings, Fig. 2, ref. 175- 
179), the data organization unit organizing the groups so that all of the sub-groups in 
each group are filled with either command header bits or data bits (Caldara, Fig. 6; col. 
3, II. 4-9 and col. 3, II.28-33); and 

a parallel-to-serial converter (AAPA . Drawings, Fig. 2, ref. 174) converting each 
of the groups into a serial stream of the sub-groups for transmission by the transmit 
interface (AAPA , Specification, [012]). 

1 7. As per claim 21 , AAPA and Caldara teach all the limitations of claim 1 7 as 
discussed above, where both further teach the memory module comprising wherein the 
data organization unit is configurable to vary the number of sub-groups in each groups 
that are coupled from the data organization during each cycle of a clock signal (AAPA, 
Specification, [010] and Caldara . col. 6, II. 11-17), as the bandwidth can be dynamically 
reallocated, therefore the number of lanes can be configured to be varied. 
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1 8. As per claim 22, AAPA and Caldara teach all the limitations of claim 1 2 as 
discussed above, where AAPA further teaches the memory module comprising wherein 
the command header and data for each of the transactions comprise a memory packet 
(AAPA, Specification, [008]). 

1 9. As per claim 23, AAPA teaches a data organization system (Fig. 2), comprising: 
a data organization unit (Drawings, Fig. 2, ref. 160) organizing a command 

header and data for each of a plurality of memory transaction into lane groups each of 
which includes a plurality of lanes each of which contains a plurality of parallel 
command header bits or parallel data bits (Drawings, Fig. 2, ref. 175-179 and 

Specification, [012]); and 

a parallel-to-serial converter (Drawings, Fig. 2, ref. 174) converting each of the 
lane groups into a serial stream of the lanes each of which contains a plurality of parallel 
command header bits or parallel data bits (AAPA, Specification, [012]). 

AAPA does not teach the data organization system comprising wherein the data 
organization unit organizing the lane groups so that all of the lanes in each lane group 
are filled with either command header bits or data bits 

Caldara teaches a data transferring system and method comprising buffering 
data cells into a plurality of queues without leaving any empty storage locations 
between the previously stored data cell and the currently stored data cell (Fig. 6) and 
transferring the buffered data cells without processing any empty storage location, as 
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available bandwidth is dynamically reallocated for the transferring another data cell (col. 

3, II. 4-9 and col. 3, II.28-33). 

It would have been obvious to one of ordinary skill in this art, at the time of 
invention was made to include Caldara 's the storing of data cells without leaving any 
empty storage cells between the previously stored data cell and the currently stored 
data cell into AAPA 's data organization system. 

Therefore, it would have been obvious to combine Caldara with AAPA for reason 
stated above in claims 1 and 29. 

20. As per claim 24, AAPA and Caldara teach all the limitations of claim 23 as 
discussed above, where AAPA further teaches the data organization system comprising 
wherein each of the lane groups comprise eight lanes (AAPA, Drawings, Fig. 2, ref. 
175-179). 

21 . As per claim 25, AAPA and Caldara teach all the limitations of claim 23 as 
discussed above, where AAPA further teaches the data organization system comprising 
wherein each of the lanes comprise 32 parallel bits of command header or data (AAPA, 
Specification, [012]). 



22. As per claim 28, AAPA and Caldara teach all the limitations of claim 23 as 
discussed above, where both further teach the data organization system comprising 
wherein the data organization unit is configurable to vary the number of lanes in each 
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lane groups that are coupled from the data organization during each cycle of a clock 
signal (AAPA, Specification, [01 0] and Caldara . col. 6,11.11-1 7), as the bandwidth can 
be dynamically reallocated, therefore the number of lanes can be configured to be 
varied. 

23. As per claim 40, AAPA teaches a method of transmitting memory transactions 
each of which comprises a command header and a variable amount of data (Drawings, 
Fig. 2 ref. 162-168), the method comprising: 

organizing the command header and data into groups each of which contains a 
predetermined number of sub-groups (i.e. eight sub-groups) of a predetermined size 
(i.e. 32-bit) (Drawings, Fig. 2 and Specification, [010]-[011]), 

each of the sub-groups containing a plurality of parallel command header 

bits or data bits (Specification, [012]); and 

transmitting each group of data as a serial stream of the sub-groups (Drawings, 
Fig. 2, ref. 134) each of which includes the plurality of parallel command header bits or 
data bits (Specification, [012]), as parallel data is converted to serial data by the parallel 
to serial data converter (Drawings, Fig. 2, ref. 174). 

AAPA does not expressly teach the method comprising wherein each sub-group 
containing data for a first transaction being immediately followed by a sub-group 
containing either additional data for the first transaction or the command header for a 
second transaction so that each group is filled with sub-groups containing either 
command header bits or data bits. 
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Caldara teaches a data transferring system and method comprising buffering 
data cells into a plurality of queues without leaving any empty storage locations 
between the previously stored data cell and the currently stored data cell (Fig. 6) and 
transferring the buffered data cells without processing any empty storage location, as 
available bandwidth is dynamically reallocated for the transferring another data cell (col. 

3, II. 4-9 and col. 3, II.28-33). 

It would have been obvious to one of ordinary skill in this art, at the time of 
invention was made to include Caldara 's the storing of data cells without leaving any 
empty storage cells between the previously stored data cell and the currently stored 
data cell into AAPA 's method of transmitting memory transactions. 

Therefore, it would have been obvious to combine Caldara with AAPA for reason 
stated above in claims 1 and 29. 

24. As per claim 41 , AAPA and Caldara teach all the limitations of claim 40 as 
discussed above, where AAPA further teaches the method comprising wherein the act 
of organizing the command header and data into groups comprises organizing the 
command header and data into groups each of which contains eight sub-groups 
(AAPA, Drawings, Fig. 2, ref. 175-179). 

25. As per claim 42, AAPA and Caldara teach all the limitations of claim 40 as 
discussed above, where AAPA further teaches the method comprising wherein the act 
of organizing the command header and data into groups containing a predetermined 
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number of sub-groups comprises the command header and data so that each sub- 
group comprises 32 parallel bits of command header or data (AAPA, Specification, 
[012]). 

26. As per claim 43, AAPA and Caldara teach all the limitations of claim 40 as 
discussed above, where Caldara further teaches the method further comprising varying 
the quantity of sub-groups in each group (Caldara . col. 6, II. 1 1-17), as the bandwidth 
can be dynamically reallocated, therefore the number of sub-groups can be configured 
to be varied. 

27. As per claim 44, AAPA teaches a method of transmitting memory transactions 
each of which comprises a command header and a variable amount of data (Drawings, 
Fig. 2, ref. 162-168), the method comprising: 

organizing the command header and data into lane groups (Drawings, Fig. 2, ref. 
175-179) each of which contains a plurality of lanes of a predetermined size (i.e. eight 
lanes) (Drawings, Fig. 2, ref. 175-179), 

each of the lanes containing a plurality of parallel command header bits or data 
bits (Specification, [012]). 

AAPA does not expressly teach the method comprising wherein the lane groups 
being organizing so that all of the lanes in each lane group are filled with either 
command header bits or data bits. 
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Caldara teaches a data transferring system and method comprising buffering 
data cells into a plurality of queues without leaving any empty storage locations 
between the previously stored data cell and the currently stored data cell (Fig. 6) and 
transferring the buffered data cells without processing any empty storage location, as 
available bandwidth is dynamically reallocated for the transferring another data cell (col. 
3, II. 4-9 and col. 3, II.28-33). 

It would have been obvious to one of ordinary skill in this art, at the time of 
invention was made to include Caldara 's the storing of data cells without leaving any 
empty storage cells between the previously stored data cell and the currently stored 
data cell into AAPA 's method of transmitting memory transactions. 

Therefore, it would have been obvious to combine Caldara with AAPA for reason 
stated above in claims 1 and 29. 

28. As per claim 45, AAPA and Caldara teach all the limitations of claim 44 as 
discussed above, where AAPA further teaches the method further comprising 
converting each of the lane groups into a serial stream of the lanes (AAPA, Drawings, 
Fig. 2, ref. 134) each of which contains a plurality of parallel command header bits or 
parallel data bits (AAPA . Specification, [012]). 

29. As per claim 46, AAPA and Caldara teach all the limitations of claim 44 as 
discussed above, where AAPA further teaches the method comprising wherein the act 
of organizing the command header and data into lane groups comprises organizing the 
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command header and data into lane groups each of which contains eight lanes (AAPA, 
Drawings, Fig. 2, ref. 175-179). 

30. As per claim 47, AAPA and Caldara teach all the limitations of claim 44 as 
discussed above, where AAPA further teaches the method comprising wherein the act 
of organizing the command header and data into lane groups each of which contains a 
predetermined number of lanes comprises organizing the command header and data so 
that each lane comprises 32 parallel bits of command header or data (AAPA, 
Specification, [012]). 

31 . As per claim 48, AAPA and Caldara teach all the limitations of claim 44 as 
discussed above, where AAPA further teaches the method further comprising varying 
the number of lanes in each lane group (Caldara , col. 6, II. 11-17), as the bandwidth can 
be dynamically reallocated, therefore the number of sub-groups can be configured to be 
varied. 

32. Claims 5, 7-9, 16, 18-20, 26-27, 33 and 35-37 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Applicant's Admitted Prior Art (AAPA) and Caldara et 
aL (US Patent 5,748,629), and in view of Epps et al. (US Patent' (6,778,546). 



33. As per claims 5, 7, 33 and 35, AAPA and Caldara teach all the limitation of claim 
1 , 6, 29 and 34 as discussed above. 
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AAPA and Caldara does not expressly teach the processor-based system 
comprising: 

wherein the memory devices comprise dynamic random access memory devices; 
wherein the data organization unit comprises: 

a data buffer storing respective data for a plurality of the transactions, the 
data for each of the transactions being selectively passed from the data buffer; 
and 

a command queue storing respective command headers for a plurality of 
the transactions, the command header for each of the transactions being 
selectively passed from the command queue with the data for the corresponding 
transaction being passed from the data buffer. 
Epps teaches a system and a method comprising: 

a memory device comprising a SDRAM (col. 25, II. 46-51), wherein the SDRAM 
is a type of DRAM (dynamic random access memory); 

a header queue (Fig. 3, ref. 320), buffering the header of the data block (col. 6, II. 

1-12); 

a tail queue (Fig. 3, ref. 330), buffering the tail of the data block (col. 6, II. 1-12); 

and 

wherein the header and tail are selectively transferred through a switch (Fig. 2-3 
ref. 220; Fig. 3, ref. 470 and col. 7, II. 1 3-20). 

It would have been obvious to one of ordinary skill in this art, at the time of 
invention was made to include Epps ' SDRAM, header buffer and tail buffer into AAPA 
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and Cajdara's processor-based system. The resulting combination of the references 
teaches processor-based system further comprising: 

the memory devices comprise SDRAM; 

the header queue buffering the command headers; 

the tail queue buffering the data; and 

wherein the command header and the data are selectively transferred from the 

queues by the switch. 

Therefore, it would have been obvious to combine Epos with AAPA and Caldara 
for the benefit of providing a flexible transferring system with ultra-high throughput 
(Epps , col. 3, II. 1-10). 

34. As per claims 8 and 36, AAPA, Caldara and Egos teach all the limitations of 
claims 7 and 35 as discussed above, where Caldara and Eefisfurther teach the 
processor-based system comprising: 

a multiplexer (Eggs, Fig. 3, ref. 470) coupled to receive the data stored in the 
data buffer (Epps, Fig. 3, ref. 330) for each of the transactions and the command 
headers stored in the command queue (EpBS, Fig. 3, ref. 320) for each of the 
transactions, the multiplexer being operable to couple the data for each of the 
transactions and the command header for each of the transactions to an output port 
responsive to multiplexer control signals (Epps, Fig. 1 1 ; col. 7, II. 13-20 and col. 15, II. 8- 
21), wherein the muKiplexer control signals is provided by the MUX control block in the 
Transfer MUX block (Eggs. Fig. 1 1 . ref. 470); 
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an arbitration unit (Caldara, To Switch Port Processor (TSPP) Fig. 6 and Epps, 
the MUX control block in the Transfer MUX block 470 of Fig. 1 1 ) coupled to at least one 
of the data buffer and the command queue to receive information indicative of the data 
and command headers for the transactions stored in the data buffer and command 
queue (Caldara . col. 2, II. 57-67), as priority associated with the data is received, 
respectively, the arbitration unit being operable to generate the control signals 
responsive to the information indicative of the data and command headers to cause the 
multiplexer to couple a lane group of either data or a command header and data for at 
least one of the transactions to the output port of the multiplexer (Fig. 1 1 ), as the MUX 
Control provide the control signal, base on the priority of the data, informing the 
multiplexer which buffered data cells to output. 

35. As per claims 9 and 37, AAPA, Caldara and Epos teach all the limitations of 
claims 8 and 36 as discussed above, where AAPA further teaches the processor-based 

system further comprising: 

a parallel-to-serial converter (AAPA, Drawings, Fig. 2, ref. 174) coupled to the 
output port of the multiplexer, the parallel-to-serial converter being operative to convert 
the lane group at the output port of the multiplexer into a serial stream of the lanes 
(AAPA , Drawings, Fig. 2, ref. 134 and Specification, [012]). 



36. Claims 16 and 18-20 repeat the limitations of claims 5 and 7-9 and are 
rejected accordingly. 
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37. Claims 26-27 repeat the limitations of claims 7-8 and are therefore rejected 
accordingly. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 



examiner should be directed to Chun-Kuan (Mike) Lee whose telephone number is 



If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Fritz M. Fleming can be reached on (571) 272-4145. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



(571 ) 272-0671 . The examiner can normally be reached on 8AM to 5PM. 
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